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FIRST OFFICE ACTION 



1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 1 02 that form the basis for the rejections under this section made in this Office 
action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 25, 26, 29, 30 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Erdman US Patent No. 5,376,866. 



Claims read onto Erdman's teaching as follows: 



The claims: 


Erdman's teaching: 


25. A method for detecting a locked or 
stopped rotor in a motor control system 

for a brushless and sensorless DC motor 
system 


Erdman teaches a method (and an 
apparatus) for detecting a motor running 
underspeed in a motor control system, see 
Fig. 25a-25b, the operational amplifiers 
414,416,418, 420; 
it is noted that underspeed includes a 
"lock" or a "stop" of the rotor; 
it is further noted that, even though 
Erdman calls the circuit as "underspeed 
detector circuit", the circuit itself is also 
capable to detect a locked or a stopped 
rotor; 

the Erdman's motor system is a brushless 
motor, see column 2, line 13, the words 
"brushless motors", for example; 
further, Erdman teaches the commutation 
method for the brushless motor using a 
sensor (see Fig. 6) or without using a 
sensor (see Fig. 16); 
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having a plurality of phase coils driven by 
power drivers, 



comprising the steps of: 
disabling the power drivers; 



then measuring the back EMF generated 
from the plurality of phase coils; 



then enabling the power drivers after a 
time period dependent on the measured 
back EMF. 



Fig. 6 shows windings 22a-22d, the 
windings are driven by Darlington 
transistors 82a-d and 83a-d; 
thus, the Darlington transistors 82a-d and 
83a-d are power drivers; 

Fig. 25b at the right-hand side, it shows 
four leads 384, 386, 388, 390, these leads 
are connector terminals for connecting to 
the motor windings; 

Fig. 25b also shows power transistors 362- 
364 as "power drivers"; 



Fig. 25b shows a transistor 422 for 
disabling the power transistors 362-364; 
see column 24, lines 37-42; 

Fig. 25a, at the very left, there are four 
terminals 384-390, these four terminals 
are the same terminals as shown in Fig. 
25b, at the right-hand side; 
the terminals 384-390 (Fig. 25a) are 
connected to an operational amplifier 382 
for measuring the back EMF generated by 
the motor windings; 

as long as the motor is stopped, locked or 
underspeed, the transistor 422 will be OFF 
to disconnect the power transistors 362, 
364; 

however, after a certain period of time, 
when the motor is running at a normal 
speed, the power transistors 362-364 will 
be ON again; 

this "certain period of time" depends on 
the measured back EMF, measured by the 
operational amplifier 382 (Fig. 25a). 



26. The method of claim 25, further 
comprising steps after the step of then 
measuring the back EMF: 
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if measured back EMF is above a preset 
threshold, setting the time period to zero. 


Fig. 25a, at the non-inverting input of 
operational amplifier 382, there is a 
resistor 598 connected thereto, this 
resistor 598 provides a preset threshold; 
column 24, line 20 describes "...when this 
integrated voltage reaches a reference 

Ipkwpl " thic "rpfprpnr'p Ipx/pI" iq z\ nrp^pt 
level... , lino icicicinc level lo d pieoei 

threshold; 

as soon as this preset threshold is 
reached, the motor resumes to a normal 
operational condition; 
thus, there is no delay, and the time period 
is zero. 


29. The method of claim 25, further 
comprising the steps of: 

measuring a motor supply voltage; and 

upon the measured voltage being above or 
below a preset range, disabling the power 
drivers. 


Fig. 25a shows an over or under voltage 
detection circuit, this over/under voltage 
detection circuit includes operational 
amplifiers 410 and 412, and various 
divider resistors for measuring a motor 
supply voltage; 

the op amps 410 and 412 control the 
transistor 422 to either enable or disable 
the power transistors 362, 364, depending 
the measured voltage is over/under or 
normal; 

see column 24, lines 33-42. 


30. The method of claim 25, further 
comprising the steps of: 

IllcdoUllliy d lilUlUI oU|J|Jly OullellL ouppiicu 

to at least one of the plurality of phase 
coils, and 

upon the measured current being above or 


Pin 1Q chnwQ a Piirrpnt QpnQinn c\vc\ lit for 
riy. i <j oiiuwo d ouiieiii oeiioiiiy oiiuuil iui 

measuring the current of at least one 
motor winding; 

the Fig. 19 circuit includes a current 
sensing resistor 204, connected in series 
with a motor winding; 

the "INHIBIT" terminal shown at the right- 
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below a preset range, disabling the power 
drivers to the plurality of phase coils. 



hand side of Fig. 19 is to disable the power 
transistors; 

see column 16, lines 24-37. 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 2, 9, 14-19, 21, 22, 36-39 are all rejected under 35 U.S.C. 
103(a) as being unpatentable over Erdman. 

Claims read onto Erdman's teaching as follows: 



1 . A motor control system for controlling a 
brushless and sensorless DC motor 
system having a plurality of phase coils, 
comprising: 

a motor control integrated circuit 



having a plurality of motor driver outputs 



and a control input for operating said 
plurality of output drivers, 

said plurality of motor driver outputs 
coupled to the plurality of phase coils; and 



same as that of claim 25 explained 
previously in paragraph 2; 



Erdman teaches a motor control circuit, 
Erdman does not teach "integrated" circuit; 
however, in nowadays technology, the 
"integrated circuit" is commonly used and 
is desirable, see more explanation at the 
end of this comparison chart; 

Fig. 25b shows four motor leads 384-390 
which are motor driver outputs; 

the base terminal of transistor 422 (Fig. 
25b) is a control input; 

the motor leads 384-390 are connected to 
the motor windings (not shown in Fig. 25b 
but clearly shown in Fig. 6); 
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a fault detection circuit 

coupled with said control input and 
capable of selectively switching the state 
of said control signal (this phase lacks 
antecedent basis) to momentarily disable 


Fig. 25a, the over/under voltage detection 
circuit (op amps 410 and 412) and under 
speed detection circuit (op amps 414-420), 
and the associated circuit elements, such 
as op amp 382, NAND gates 446, 448, etc 
together constitute a fault detection circuit; 

op amps 410, 412, 420 all connect to the 
base of transistor 422; the transistor 422 
controls the enable/disable of power 
transistors 362, 364, see column 24, lines 
33-42; 

all circuit elements are coupled together, 
including the op amps coupled to the 
motor windings, see Figs. 25a-25b; 

the op amp 382 acts as an integrator to 
detect the back EMF of the windings; 
the back EMF is compared with a 
reference level, which reference level is a 
threshold; 

see column 24, line 20. 


said plurality of output drivers, 

said fault detection circuit being coupled to 
at least one of the plurality of phase coils 

and is capable of detecting a threshold 
back EMF voltage from the at least one of 
the plurality of phase coils. 


2. The motor control system of claim 1 , 
wherein said fault detection circuit includes 
a capacitor coupled to the at least one of 
the plurality of phase coils, 

said capacitor receiving back EMF 

and said fault detection circuit detecting 
said threshold back EMF voltage across 
said capacitor. 


Fig. 25a, in the op amp 382, there is a 

passive capacitor 460 connected to the op 

amp 382 such that the op amp 382 

functioned as an integrator; 

it is noted that the capacitor 460 is 

connected to the terminals 386 via an 

electronic switch 392; 

the terminal 386 is a motor winding lead; 

the capacitor 460 and the op amp 382 
integrate the back EMF of the motor 

\A/inHinnc 
Wll IUII ILJo, 

the voltage across the capacitor 460 
provides a feedback signal to op amp 382 
so that the op amp 382 can be either in a 
HI state or in a Low state based on the 
integrated back EMF value. 
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9. All same as claim 1 except the 
"electrical and nonelectrical fault 

GUiivJIUUllo Ul lilt; ITIUIUI oyoLtJIM . 


op amps 410,412 constitute part of the 
over/under voltage detection circuit for 

Hpfprtinn an ov/pr or unrlpr x/oltaop of thp 

u c icon i ly oil uvci ui ui iuci vuiia^c ui u ic 

motor system, which over/under voltage is 
an electrical fault condition; 

op amps 414-420 constitute part of the 
udnerspeed detector circuit, which is a non 
electrical fault. 


14. The motor control system of claim 9, 
further comprising a voltage sensing circuit 
coupled to a voltage supply of the system, 

said voltage sensing circuit coupled to said 

T3UII uexeciiun circuit., 

said fault detection circuit capable of 

bwiiciiiiiy oaiu cuiiuui iiipui iu uioduit? octiu 

plurality of motor driver outputs upon said 
voltage supply being above or below a 
preset limit. 


Fig. 25a shows a voltage divider circuit 
having resistors 620, 622, 624; the voltage 
divider circuit is a voltage sensing circuit; 

the voltage divider circuit is connected to 

thp on flmnQ 4.10 anrl 4.19' 
lilt? UJJ dlllfJo *t IU dl IU *t 

the outputs of op amps 410, 412 are 

ronnprtpri tn thp ha<ip of tran^i^tor 499" 

UUI II ICUICU IU U lv> L/CIOv7 \J 1 LIOIIOIOlwl *TLt. ? 

transistor 422 controls the enable/disable 
of the power transistors 362, 364; 
see column 24, lines 35-42. 


15. 


similar to that of claim 30; 
see Fig. 19. 


id. i ne moior cuniroi system ui cidini 
wherein said motor control integrated 
circuit outputs a speed signal related to 
motor speed, 


uic vuiidyt? duiuoo u ic cdpdciLui uuu ^riy. 

25b, at the lower-left corner) represents a 
motor speed signal, see column 26, lines 
42-44; 

thp romaininn of ^l aim 1fi ic cimilar tn 
lilc 1 c?l 1 Idll Hi iy Ul ddllll IU lo olllllldl LU 

previous explanation. 


17. The motor control system of claim 9, 
wherein said control input is an over 

rnrrpnt nrntprtinn innut of ^aiH motor 

control integrated circuit. 


based on the examiner's understanding, 
the "INHIBIT" terminal of Fig. 19 should 
connect to the base of transistor 422 of 
Fig. 25b. 


18,19,21,22, 36, 37, 39. 


the subject matter of these claims has 
been explained previously, further 
discussion is deemed un-necessary. 
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38. The actuator control system of claim 
37, wherein said voltage measuring circuit 
includes a microcontroller. 



the op amps 410 and 412 can be 
constructed in a form of microcontroller. 



With respect to the claims, Erdman teaches each and every item as shown in the 
above comparison chart except "integrated" circuit. In nowadays technology, a great 
portion of the control circuits is designed in integrated form for a specific function or for 
a specific application. These types of integrated circuits are known as "Application 
Specific Integrated Circuits", or "ASICs". 

Then why using an ASIC?? An ASIC is an integrated circuit having the same 
circuit components and circuit function as the "discrete component" and "hardwired" 
control circuit. Using ASIC simplifies the assembling step and therefore lowers the 
manufacturing cost. Because ASIC has these advantages, there is a trend for using 
ASIC in most control circuits. 



5. Claim 1 , line 7, the recitation "said control signal" lacks antecedent basis. 
The examiner has not checked the proper antecedent of all claimed elements. It is 
applicant's responsibility to do so. 

6. Claims 3-8, 10-13, 20, 23, 24, 27, 28, 31 , 32 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 
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7. Claims 33-35 are allowable. 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

9. Any inquiry concerning this communication should be directed to Bentsu 
Ro at telephone number (571 ) 272-2072. 




2/3/2005 



Bentsu Ro 
Senior Examiner 
Art Unit 2837 



